R esearch reveals that children with autism spectrum disorders (ASD) demonstrate significant deficits in both initiation of and response to joint attention (Charman et al., 1997; Leekam, Hunnisett, & Moore, 1998; Lewy & Dawson, 1992; Mundy, 1995; Mundy & Gomes, 1998; Mundy, Sigman, & Kasari, 1994; Pennington et al., 1997) . Joint attention is defined as the simultaneous engagement of two or more individuals in mental focus on the same external thing (Baldwin, 1995) . Tomasello (1995) states that joint attention is more complex than two people looking at the same object. There is synchronization between both participants to coordinate attention between the object and the other person. In joint attention episodes, there is an understanding that the other participant has a focus of attention on the same entity. Joint attention has been further subdivided into initiation and responding components. Initiation of joint attention is defined as the initiation of a communicative act that is used to direct another's attention to an object, event, or a topic of a communicative act (Wetherby & Prizant, 1993) . These joint attention acts may include the use of eye contact, declarative pointing, or showing gestures to share an object or event with another. Response to joint attention is defined as the act of responding to a joint attention bid of another (Mundy, 1995) .
Development of Joint Attention
Most researchers agree that joint attention emerges between 6 and 12 months in typically developing infants and is well established by 18 months of age (Butterworth & Jarrett, 1991; Leekam et al., 1998; Mundy & Gomes, 1998; Povinelli & Eddy, 1997) . Some researchers report that emerging joint attention skills, such as tracking, appear before 6 months of age (Scaife & Bruner, 1975) . This tracking skill develops into actual shared attention to an object or event and eventually becomes more interactive and social. Initiation of joint attention develops closely following response to joint attention. A child initiates joint attention bids and protodeclarative pointing behavior emerges. As the child gets older and develops verbal skills, nonverbal forms of joint attention are replaced by more verbal means of establishing joint attention with others (Adamson & Bakeman, 1985; Schaffer, 1984) .
The ability to follow the head and eye direction of another individual is one of the earliest elements of joint attention development. The ability to "gaze follow" requires that the child be able to attend both to objects in the environment and to human cues (Leekam et al., 1998) . Butterworth and Jarrett (1991) described gaze following as the simple act of looking where another individual is looking. This early joint attention act often is described as "joint visual attention" or "visual coordination." Visual attention has been demonstrated in children as young as 2 to 4 months of age (Bruner, 1977; Nadel & TremblayLeveau, 1999; Scaife & Bruner, 1975) and is reliably established by the end of the 1st year. This skill signals a shift from dyadic interactional structures (infant-other) to triadic interactional structures (infant-object-other; Butterworth & Jarrett, 1991; Collis, 1977; Corkum & Moore, 1995) . Very young children respond to head turns, and children as young as 9 months are found to comprehend a pointing gesture to objects in close proximity (Schaffer, 1984) . These early eye gaze, head turn orientations do not signify that there is an understanding of shared focus but signals a move from primary intersubjectivity (an appreciation for the mutual engagement that occurs between infant and caregiver) to the development of secondary intersubjectivity (the ability to recognize shared attention on an object external to the participants in the interaction). By 18 months, typically developing children respond to subtle cues of eye direction alone.
Joint Attention in Children With ASD
Children with autism often present with significant deficits in joint attention (Baron-Cohen, Baldwin, & Crowson, 1997; Lewy & Dawson, 1992; McEvoy, Rogers, & Pennington, 1993; Tager-Flusberg, 1992) . Charman et al. (1997) found that children with autism produce fewer gaze switches of visual attention than do children with other types of developmental delays and children who are typically developing. Some of these differences between children with autism and other children with developmental delays were clear by the end of infancy. Mundy et al. (1994) found a relationship between mental age and joint attention in children with ASD. Although individuals with high and low mental age exhibited joint attention deficits, differences occurred in the presentation of these deficits. Young children with autism with higher IQs displayed deficits in higher level joint attention skills (pointing or showing). Deficits in lower level joint attention skills (inability to follow head turn, eye gaze, and pointing) were most apparent among children with mental ages younger than 20 months. In contrast, Leekam, Baron-Cohen, Perrett, Milders, and Brown (1997) conducted a study that found that joint visual attention does not appear to develop with chronological age or mental age in children with autism. They reported that even children with mental ages up to 8 years did not spontaneously monitor gaze.
Researchers have found that children with autism demonstrate profound deficits in their ability to use joint attention gestures to engage other people to share their attention to an object (Sigman & Kasari, 1995; Sigman, Mundy, Sherman, & Ungerer, 1986; Williams, Costall, & Reddy, 1999) . This is especially evident in the absence of protodeclarative pointing, which exists in the context of preserved protoimperative pointing and other instrumental gesturing (Baron-Cohen, 1989; Curcio, 1978; Frith, 1989) . Therefore, it is apparent that the deficit is in expressive joint attention rather than in gestural fluency. In a study comparing a group of children with autism, developmental language delay (DLD), and normal development (ND), matched for language level, Landry and Loveland (1988) determined that the pattern of use of attention-getting gestures in the group with DLD was similar to that of matched younger individuals with nonimpaired language. Therefore, the pattern of development is described as delayed. However, the pattern of these attention-getting gestures in children with autism was discrepant from language level and mental ages and was not similar to matched children with nonimpaired language. This finding is substantiated by Wetherby (1986) , who states that the relative timing of emergence of communicative functions in children with ASD differs from the normal development process. Baron-Cohen (1989) suggests that joint attention deficits are not simply a generalized sign of a language delay but are autism-specific and may, in fact, be the earliest manifestation of autism yet identified. Therefore, this area of study has important implications for early identification and treatment of children with ASD.
Joint Attention and Language Development
There are a number of studies examining the role of joint attention in the development of language. Researchers are finding a relationship between joint attention and language in children with typical development (Mundy & Gomes, 1998; Sigman & Kasari, 1995; Tomasello & Farrar, 1986) and report that joint attention is a precursor to language development (Desrochers, Morissette, & Ricard, 1995; Sigman & Kasari, 1995; Tomasello & Farrar, 1986) . Early eye gaze behavior (visual coordination, visual joint attention) is theorized to have an early primal role in social language. Studies have demonstrated that certain animal species, such as lowland gorillas, use joint eye gaze to manipulate the perspective of others (Gomez, 1990) . Baron-Cohen (1995 , 1997 describes the Shared Attention Mechanism, the ability to identify that you and another individual are attending to the same thing, as essential in building triadic interactions. This skill is necessary to move from eye gaze behavior to more sophisticated joint attention interactions. Tomasello (1995) posits that to acquire (comprehend and produce) a new word in appropriate contexts, the child must enter a state of joint attentional focus with an adult. Baldwin (1995) goes a step further in postulating that without an ability to appreciate that attentional focus is shared, there cannot be a recognition that a communicative exchange is occurring.
Of interest, the attempt to direct another's attention toward an object of interest is typically established around 13 to 18 months, about the time of the development of first words (Bates, Benigni, Bretherton, Camaioni, & Volterra, 1979) . Tomasello (1995) states that to use language in pragmatically appropriate conversational turns, it is necessary to have an understanding that others have intentional control over their attentional focus and it may be different from one's own. Mundy, Sigman, and Kasari (1990) found that a child's ability to follow the direction of gaze and pointing gesture of the experimenter was a significant predictor of receptive language development. Bates et al. (1979) investigated a series of preverbal gestural communicative schemes: giving, showing, communicative pointing, and ritual requests. They found that of these communicative schemes, communicative pointing was the best predictor of language development in children with typical development. Ulvund and Smith (1996) provided evidence of a significant relationship between the initiation of joint attention and both receptive and expressive language. Mundy and Gomes (1998) found that the initiation of joint attention was strongly associated with expressive language skills and the response to joint attention bids of others was a strong associative predictor of receptive language. In addition, responses to joint attention bids correlated with both receptive and expressive language at follow-up testing. Furthermore, joint attention skills have been linked specifically to vocabulary development in children with typical development (Kasari, Freeman, & Paparella, 2001 ).
Joint Attention and Language Development in Children With ASD
The relationship between joint attention and language skills in children with autism is less understood than in children with typical development. Baron-Cohen et al. (1997) suggest that a facet of joint attention, gaze monitoring, is necessary in mapping word meanings. If children do not reference the speaker's direction of gaze, then they might look at the wrong object or continue to look at an object that is already the object of their focus. If the child follows the listener's direction of gaze rather than the speaker's direction of gaze, then he or she may make errors in mapping word to object. A study conducted by these researchers found that 70.6% of children with mental disabilities correctly mapped to a novel word and object, whereas only 29.4% of the children with autism did so. The researchers speculated a negative impact on language development due to errors of mapping. They suggested that evidence of this type of mapping error would be seen specifically in delayed vocabulary development and word usage. Although the researchers theorized an impact on language development, they did not examine this relationship. Leekam et al. (1998) found that verbal mental age related to the child's ability to follow another's head and gaze. They reported that all children with verbal mental ages older than 48 months were spontaneous gaze followers, compared with only one third of the children in the low verbal mental age group. Landry and Loveland (1988) reported a positive association between joint attention and language development in children with autism. However, the nature of the relationship remained unclear. They reported that many children in their study had advanced language skills but possessed poor joint attention. They concluded that language development in autism might not be built on the same preverbal development as in children with typical development. Sigman and Ruskin (1999) conducted a longitudinal study (8-9 years) that provided support for a strong joint attention/ language relationship. They determined that response to bids of joint attention proved to be a predictor of long-term gains in language skills, particularly on measures of expressive language. Murray et al. / Joint Attention and Language 7 In their study, Mundy, Sigman, Ungerer, and Sherman (1987) found a significant correlation between measures of joint attention and language acquisition in children with autism. Specifically, they found that the ability to establish coordinated child-adult attention with respect to objects or events was correlated with language development. Overall, they found that response to joint attention bids correlated with both receptive and expressive language scores, whereas initiation of joint attention scores correlated only with the receptive language measure in children with autism. Siller and Sigman (2002) , in a longitudinal study of children with autism, also found a significant relationship between the ability to respond to the joint attention bid of caregivers and gains in language. Bono, Daley, and Sigman (2004) found that both response to the joint attention bids of others and initiation of joint attention was associated with a higher language score at baseline and greater gains in language over time.
To summarize, there is clear evidence that joint attention is impaired early in life in children with autism. It is known from work with children with typical development that joint attention is an important component of normal language acquisition. Therefore, it is of interest to better understand the relationship between the joint attention impairment in children with autism and the well-documented language deficiencies. Studies have discussed broad correlations between response to joint attention bids and initiation of joint attention and language development in children with autism, but more research is needed to better describe the specific components of language possibly affected. A better understanding of such a link would have strong implications for the design of effective language intervention programs and for our theoretical understanding of language acquisition in this population. For example, the question of why some children with autism develop functional language skills while a large number of other children with autism do not may be answered based on differences in joint attention.
In this study, both response to joint attention and initiation of joint attention in relation to specific components of receptive and expressive language in children with autism were studied. Previous researchers have not examined the relationship between joint attention and utterance length. Bruinsma, Koegel, and Koegel (2004) , in a review of joint attention research, called for an investigation to compare joint attention abilities in children who have a few words to those who are completely nonverbal. In addition to examining receptive language levels, this study specifically explored the relationship between verbal expression and initiation of and response to joint attention.
Method Participants
The study included 20 children diagnosed with autistic disorder between the ages of 3 years 4 months (40 months) and 5 years 11 months (71 months; M = 57.6 months, SD = 10.18). Participants were selected, based on age, from a list of families who volunteered to participate in a larger related study (N = 42). This study required an entry age between 3 years and 5 years 11 months. Children previously diagnosed with autistic disorder based on Diagnostic and Statistical Manual of Mental Disorders-Fourth Edition (DSM-IV) criteria, as determined by a multidisciplinary team evaluation, were accepted into the sample if documentation of the diagnosis was sufficient as determined by a developmental pediatrician specializing in ASD. Children excluded from the study were those who did not meet the DSM-IV criteria for autistic disorder or who had chromosomal disorders or known genetic syndromes or who had significant central nervous system abnormalities. The participants included 16 boys and 4 girls. This male:female ratio is representative of the male:female ratio in the prevalence of autism (4 male:1 female).
Data Collection
The first author served as the examiner for this study. The receptive language subtest of the Mullen Scales of Early Learning (MSEL; Mullen, 1995) was administered to calculate a receptive language score. This subtest consists of 33 questions ranging in developmental level from 1 month to 70 months of age. Test administration time ranges between 5 and 15 minutes depending on level of performance. Test items can be administered at a table or more informally, depending on the child's need. Test items are administered until the child misses three consecutive items. Raw scores from the receptive language subtest of the MSEL were used in the subsequent analysis.
In addition to structured receptive language testing, the participants engaged in a 15-minute videotaped play interaction with their caregiver. Caregivers were told to attempt to engage their children in play. This provided a more naturalistic context for interaction, providing for optimal performance. The examiner remained in the room but did not participate in the play interaction. Transcripts of a 10-minute segment of this videotaped interaction were analyzed to calculate mean length of utterance (MLU) and type token ratio (TTR). For consistency, the same 10-minute segment (minutes 2-12) was analyzed for each participant. For children who did not produce spontaneous utterances, a score of 0 was given. Immediate echolalia was not included in the sample. The language sample transcriptions were entered into the Systematic Analysis of Language Transcriptions (SALT V6.0) program for analysis of MLU and TTR (Miller & Chapman, 1999) . The computer program provided for consistent analysis of MLU and TTR across samples. MLU is defined as the average length of spontaneous expressive utterances (Shipley & McAfee, 1992) . SALT computes the total number of morphemes produced divided by the total number of utterances for MLU. TTR is a measure of the diversity of vocabulary in the language sample. SALT calculates TTR by dividing the number of different words by the total number of words in the language sample. The higher ratio number represents more vocabulary diversity (Shipley & McAfee, 1992) .
Because of the unpredictability of joint attention bids offered by the caregiver during the observational portion of the study, after the play interaction, the child was provided with a structured opportunity to initiate joint attention and respond to the joint attention bids of the examiner. Response to joint attention (RJA) is defined in this study as a response to the examiner's attempt to direct attention via visual orientation to an object that is out of the child's reach. Although visual orientation alone does not necessarily indicate shared focus, it is an early indicator and measurable behavior that more likely will lead to increased opportunities for shared focus.
To assess RJA, the examiner attempted to establish eye contact (calling the child's name, signing, clapping). Once the examiner established eye contact, she immediately reoriented her head approximately 65 degrees to fixate on an object located to the front right of the child. The head turn marked the beginning of the trial. The RJA bids included three levels of complexity beginning with the most sophisticated: head turn and eye gaze only toward the object (five possible trials). If the child did not look toward the target object, then the examiner added the verbal prompt "look" (two possible trials). If the child still failed to look at the target object, then the examiner added the verbal prompt "look" and the gestural prompt of pointing toward the object (one trial). The trials ended after the first successful response. The score assigned is based on the level of bid required to elicit a response. A score of 5 represents the most "near normal" response (i.e., the child followed head turn and eye gaze within the first three attempts). A score of 1 indicates that the child did not move his or her head or eyes toward the target object. It was determined that adding the verbal prompt "look" was advantageous not only to children with a receptive understanding of the word; the vocalization alone may increase the likelihood that the child will focus attention on the examiner's face to see the head turn and eye gaze shift.
Initiation of joint attention (IJA) is defined as the child's attempt to reference another for the purpose of sharing an event or experience. To assess IJA, the child was seated at the table or on the floor with a book or quiet toy. The examiner moved to a spot in front of and slightly to one side of the child and began blowing bubbles away from her body with a bubble gun. The bubbles continued for approximately 15 seconds after the child noticed the bubbles. The score assigned represented levels of expressed joint attention. The child was scored according to whether or not he or she vocalized, gestured, and looked at the examiner or caregiver after looking at the bubbles. Full credit (5) was scored if the child acted while the bubbles were present (looked at bubbles and then to caregiver or examiner and back to bubbles). If the child acted immediately after the bubbles disappeared, partial credit was given. Partial credit also was given when the child looked at the bubbles and caregiver but not back to bubbles. Less credit (3) was given for children who looked at the bubbles and verbalized or pointed. Although pointing is a clearer indication of initiation of joint attention than is verbalizing, it was determined that verbalizing while looking at the bubbles was more indicative of a closer attempt at initiating joint attention that was looking alone. These tasks were scored on a scale of 1 to 5 (full credit is a score of 5, no response is a score of 1). See Table 1 for scoring criteria.
Reliability
Fifty percent of the participants' session videotapes were reviewed. IJA and RJA attempts were scored by a second observer trained in the scoring system described above. IJA and RJA agreements and disagreements were totaled and divided by the agreement scores. Interrater reliabilities of these observations were .95 and .90, respectively.
Analysis
To examine the relationships between types of joint attention and specific language components, multiple Spearman correlation coefficients were calculated (SAS statistical software 6.12). The variables for analysis included response to and initiation of joint attention, the receptive language subtest of the MSEL, MLU, and TTR.
Results
The range of utterances collected for analysis was 0 to 76 (M = 9.7). A series of Spearman correlations (p < .05) were conducted to determine whether a relationship exists between initiation of, or response to, joint attention and Murray et al. / Joint Attention and Language 9 MLU, TTR, and MSEL receptive language scores. Correlation analyses are used to determine if a relationship exists between two or more variables. However, causation cannot be inferred from correlation findings. The results revealed that a better response to joint attention bids was significantly associated with a longer MLU (r = .554, p = .0112) and better receptive language skills, as measured by the receptive subtest of the MSEL (r = .554, p = .0113). The relationship between response to joint attention and TTR was not significant (r = .428, p = .0596).
There was no significant relationship between initiation of joint attention and any of the selected components of language (MLU r = .278, p = .2348; TTR r = .2915, p = .2123; MSEL r = .429, p = .0591) or between responding to the joint attention bids of others and initiation of joint attention (r = .318, p = .1714). Table 2 presents data from all Spearman correlation analyses.
Discussion
In this study, researchers examined relationships among response to the joint attention bids of others, initiation of joint attention, and selected components of language in young children with autism. The components of language examined included expressive language skills, as evidenced by MLU (a syntactic measure) and TTR (a semantic measure), and receptive language skills, as evidenced by the raw score of the receptive language subtest of the MSEL.
The present data provide additional support for the relationship between response to joint attention and receptive and expressive language. Specifically, increased responsiveness by the child to another person's bids for joint attention was associated with the use of longer utterances and higher receptive language scores. These findings are consistent with previous reports that response to joint attention is related to language functioning in children with typical development (Mundy & Gomes, 1998; Sigman & Kasari, 1995; Tomasello & Farrar, 1986) as well as in children with ASD (Mundy et al., 1987) . These findings support the relationship between response to joint attention and receptive language and further detail findings of the relationship between response to joint attention and utterance length. In contrast, a significant relationship between initiation of joint attention and the components of receptive or 10 Focus on Autism and Other Developmental Disabilities
Table 1 Scoring Criteria for Structured Response to Joint Attention Bids and Initiation of Joint Attention
Response to Joint Attention Scoring Scale Initiation of Joint Attention Scoring Scale 5 = Response to head turn and eye gaze only (on the first, 5 = Full initiation of joint attention (look at bubbles/look to second, or third trial) caregiver/look back to bubbles) 4 = Response to head turn and eye gaze only (fourth or fifth trial) 4 = Partial initiation of joint attention (look at bubbles/look at caregiver/but does not look back at bubbles or acted immediately after bubbles disappeared) 3 = Response to head turn and eye gaze + verbal prompt "look" 3 = Look at bubbles + verbalization and/or point (within two trials) 2 = Response to head turn and eye gaze + verbal prompt 2 = Look or move toward bubbles only "look" + point toward the object 1 = No response to joint attention attempts/did not establish 1 = No attention to bubbles attention expressive language did not emerge. However, it is possible that the pattern of the findings was affected by the choice of language measures. The current study was limited to examination of MLU (an evaluation of syntax that measures the average number of morphemes produced per utterance), TTR (an evaluation of semantics, which measures diversity of vocabulary), and receptive language skills, as measured by the MSEL. This study did not examine other measures of expressive language, pragmatic language, or measures of social functioning. Pragmatics and social functioning should be examined in relation to joint attention skills. It may be that response to joint attention, as defined in this study, is related to syntax development but initiation of joint attention is an early pragmatic skill and is therefore related to the development of more sophisticated social communicative skills. Early initiation of joint attention is defined as a protodeclarative or social act (Bates, 1979) . Children with ASD demonstrate significant deficits in these protodeclarative acts as well as later developing pragmatic skills (Landry & Loveland, 1988; Sigman et al., 1986) . This theory may explain why the reported deficits in initiation of joint attention skills and pragmatics persist even in children with ASD who have acquired language (Landry & Loveland, 1988) .
Children with autism continue to demonstrate socialcommunicative impairment across age, language, and cognitive abilities (Sigman & Kasari, 1995) . It appears that impairment in early initiation of joint attention affects lifelong language development. Questions remain about how children with ASD, with documented impairments in joint attention, develop language skills. Baldwin (1995) posits that language learning takes place in individuals who lack the understanding of shared attention, but it puts the onus on the communicative partner to orchestrate joint attentional experiences. Landry and Loveland (1988) suggest that children with ASD learn language in ways that are different than do children with typical development and, therefore, do not rely on the development of joint attention the same way as typically developing infants.
One might conclude from the failure to find an association between the response to the attention bids of others and the initiation of joint attention that response to joint attention indeed develops as a separate system from initiation of joint attention. However, an argument could be made that response to joint attention, as evaluated in this study (visual orientation) , is a conditioned response. The child learns that tracking the line of vision of an adult leads to interesting objects or activities, but at this early level, visual tracking does not necessarily represent an understanding of shared attention (Tomasello, 1995) . The child might be looking for the potential interesting object/activity, which may or may not be the same object of focus of the adult and lacks a referencing back to the adult to check or acknowledge shared focus. The skill of visual orientation is important because it does increase the occurrence of opportunities of joint focus, which is important for early language development such as vocabulary mapping (Baldwin, 1995; Baron-Cohen et al., 1997; Tomasello, 1995) , but there may not be a social component. What was required in this study, in the response to joint attention domain, was perhaps a skill that precedes the social-cognitive understanding of shared attention in children with typical development. It is when response to joint attention has definitive shared attention, and the child recognizes the intentionality of others, that the act becomes more socially communicative, more like the initiation of joint attention skill evaluated in this study. So it may be that these skills do not represent two separate systems but differing levels of a receptive and expressive component of the same overall process. Perhaps it is when there is an awareness of shared focus that these components serve as a cohesive system that provides the foundation for more sophisticated social-communicative learning. More specifically, initiation of joint attention requires an understanding of intentionality and is a social act (Bates, 1979; Tomasello, 1995) . Children have to recognize that others have independent thoughts and foci and therefore they need to lead the adult's attention to share their own interests. Perhaps for "true" response to joint attention to develop, an understanding of intentionality also is required. Thus, response to joint attention becomes more of a comprehension of a bid for shared attention and initiation of joint attention is the expression of that bid (i.e., parts of the same system that develop closely in children with typical development but appear to develop differently in children with autism).
The results of this study should be interpreted with caution. The measures of expressive language were extremely limited. Because of the interest in examining children with limited verbal ability, the researchers were not able to collect the traditional number of utterances recommended (50-100) for full MLU analysis. For this study, the researchers examined the number of utterances provided during a 10-minute segment.
In addition, visual orientation as a measure of response to joint attention may be limiting. Although it is recognized that visual orientation does not ensure true response to joint attention, it does provide increased opportunities for incidental shared attention. If a child is able to track to the general direction that the speaker is indicating, then the field of possible "conversational targets" is narrowed, thereby increasing the likelihood of shared focus. Visual orientation Murray et al. / Joint Attention and Language 11 is a readily measurable behavior indicating a shift of attention in response to a joint attention bid of another.
Finally, it is impossible to discount the role that interest or lack of interest in the materials used for the initiation of joint attention task (bubbles flowing from a bubble gun) played in the child's motivation to initiate joint attention. It may be beneficial in future studies to provide multiple opportunities, using a variety of potentially motivating activities, in attempting to elicit initiation of joint attention.
This study identified a number of potential areas for future research. Additional research is necessary to determine if early joint attention behaviors are a predictor of language development in children with autism. It would be useful to reevaluate the language of these same participants, at a later date, to investigate the relationship between joint attention skills at the time of this study and later language development. These longitudinal data could provide information on the relationship between the type and level of joint attention and the development of specific components of language throughout time.
The relationship between joint attention and pragmatic skills is another area of potential research. It is important to investigate this relationship in typical children, children with language delay, and children with ASD. Because initiation of joint attention is thought to develop within a social domain, it is presumed that initiation of joint attention would have a more robust relationship with the ability to use language (such as protodeclarative interactions, regulation of social interactions, conversational turn-taking, presupposition) than with syntax, semantics, or receptive language. A breakdown in initiation of joint attention may not affect acquisition of language but may affect the social-communicative domain of language use.
Research examining how children with ASD use or fail to use joint attention in the naturalistic setting is needed. Watson (1998) described free play interaction of mothers with their young children with ASD. During the play session, some children with autism rarely focused attention on a specific toy, or focus was very brief. On the other extreme, some children with ASD overfocused on a particular toy and repeated the same act with the toy repeatedly. During these unstructured interactions, the researchers found that the lack of joint attention in children with autism was apparent when compared to similar interactions of mothers with children who were developing typically. The mothers of children with autism presented more "out of focus" utterances during the interaction (utterances that related to immediate context but not to the child's focus of attention) than did mothers of children who were developing typically. It might be that children with ASD, in the naturalistic setting, even when presented with typical joint attention bids from their mothers, fail to respond to these joint attention bids and, therefore, may be mapping labels and conversational topic to nonrelated or inappropriate objects.
It is important to expand research exploring the efficacy of systematically targeting joint attention skills. Kasari et al. (2001) presented evidence of success in teaching joint attention skills in a case study of a child with ASD, and Hwang and Hughes (2000) examined directly teaching a variety of social-communicative acts, including joint attention to three boys with ASD. In both studies, joint attention skills were improved following intervention. Karasi et al. (2001) also provided evidence that improvements were not only confirmed in joint attention skills but in receptive and expressive language skills as well. These results are promising yet very limited. It is important to attempt to replicate these studies with a larger group of children with ASD to support the findings of improvements in targeted joint attention skills as well as reported findings in nontargeted expressive and receptive language skills. This knowledge may provide key information regarding the development of effective language interventions for children with ASD.
The current study provides support for previous findings that children with ASD demonstrate deficits in joint attention skills Charman et al., 1997; Lewy & Dawson, 1992; McEvoy et al., 1993; Mundy et al., 1994; Tager-Flusberg, 1992; Williams et al., 1999) . In addition, this study supports findings of a relationship between the response to attention bids of others and receptive language as measured by the MSEL and expands knowledge regarding the relationship between joint attention and utterance length in children with autism. However, this study does not support the relationship between the initiation of joint attention and the components of language analyzed.
